WHAT IS CLAIMED IS: 



A semiconductor device comprising: 

a semiconductor substrate of a first conductivity type; 
a fir^t region of a second conductivity type formed on and in direct 
contact with \aid semiconductor substrate; 

a secondare gion of the second conductivity type formed at and near 
the surface of sai& first region; 

a third region, of the first conductivity type formed at and near the 
surface of said first refeion, and surrounding said second region; 

a first electrode portion formed on the surface of said third region 
located between said firsthand second regions with an insulating film 
therebetween; 

a second electrode portifem connected to said second region; 
a third electrode portion connected to said first region and spaced by 
a distance from said third region; and 

a fourth region of the first conductivity type formed at and near the 
surface of said first region between sal^I third electrode portion and said 
third region; 

said fourth region having a depth changing as a position moves in a 
direction crossing a direction of flow of the current. 

2. The semiconductor devicey^ccording to claim 1, further 
comprising: 

a fifth region of the firs^conductivity type surrounding said third 
electrode portion, and form^a at and near the surface of said first region. 

3. The semiconductor device according to claim 1, wherein 
said fourth region is fixed to a constant potential. 

4. The seimconductor device according to claim 3, wherein 
said foiupth region is electrically connected tojsaid first electrode 

portion! or said second electrode portion. 
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5. Th^emiconductor device according to claim 1, wherein 
said fourfeh^regions are formed discretely, and 
the neighborin^sCourth regions are spaced from each other by a 

distance allowing connectioh^J^etween depletion layers extending from the 
neighboring fourth regions, resp^totively, in an on state. 

6. The semiconductor device according to claim 5, wherein 
assuming that said first region has an impurity concentration of^N^, 

said fourth region has an impurity concentration ofjNjh the neighboring " 
fourth regions are spaced by a distance of W, a required breakdown voltage 
is V, an amount of charges is q, a dielectric constant of the vacuum is 8, a 
relative dielectric constant of silicon is e\ and the impurity concentration 
Na is sufficiently larger than the/mpurity concentration Nd, and is 
substantially infinite, the foUoWlng formulas are satisfied: 

V > qN D W2/(8£e') / 

W < 2(2Ve£'/(qN D ))< 1/2 > / 

7. A semiconductor oevice comprising: 

a semiconductor su/bstrate of a first conductivity type; 

a first region of aysecond conductivity type formed on and in direct 
contact with said semiconductor substrate; 

a second regioiyof the second conductivity type formed at and near 
the surface of said first region; 

a third region of said first conductivity type formed at and near the 
surface of said firs/ region, and surrounding said second region; 

a first electnrode portion connected to said third region; 

a second eflectrode portion connected to said second region; 

a third ejfectrode portion spaced from said third region by a distance, 
and connectedfto said first region; and 

a fourpi region of the first conductivity type formed at and near the 
surface of said first region between said third electrode portion and said 
third region; 

said fourth region having a depth changing as a position moves in a 
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direction crossing a direction of flow of the current; 

/ J 

8. The semiconductor device according to claim 7, wherein 
said fourth region is fixed to a constant potential. 

/. 

9. The semiconductor/device according to claim 8, wherein 
said fourth region is/electrically connected to said first electrode 

portion orjsaid second electrode portioril 

10. The semiconductor device according to claim 7, wherein 
/^said fourth regicnisjare formed discretely, and 

^ the neighboring fourth regions are spaced from each other by a 
distance allowing connection between depletion layers extending from the 
neighboring fourth Regions, respectively, in an on stat^. 

11. The semiconductor device according to claim 10, wherein 
assuming that said first region has an impurity concentration of^NiJ, 

said fourth region has an impurity concentration ofjNi^, the neighboring 
fourth regions me spaced by a distance of W, a required breakdown voltage 
is V, an amount; of charges is q, a dielectric constant of the vacuum is e, a 
relative dielectric constant of silicon is e\ and the impurity concentration 
Na is sufficiently larger than the impurity concentration Nd, and is 
substantial^ infinite, the following formulas are satisfied: 

V > qNDW2/(8ee') 

W < 2f(2VEEy(qN D ))< 1/2 > 
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